INTRODUCTION
of subduction of oceanic crust beneath the Pacific margin of northeastern Russia (for example, Zonenshain and others, 1990) . In Alaska, Cretaceous magmatic rocks form a broader and more diffuse belt that narrows to the southeast (Plafker and Berg, 1994) .
In northern Alaska, this belt includes the Cretaceous plutons of Seward Peninsula and the YukonKoyukuk Basin (Miller, 1994) . Some of the older plutons (115-100 Ma) in this belt have distinctive ultrapotassic compositions. They make up a small percentage of this belt but are found throughout the Bering Strait region ( fig. 1 ; Miller, 1972; Amato, 1996; Amato and Wright, 1998) . Some of these potassic plutons have trace-element abundance patterns typical of magmas generated within continental (Andean type) subduction settings . Slightly younger plutons (100-80 Ma) in this belt are not ultrapotassic but some, like the Kigluaik pluton on Seward Peninsula, have higher K 2 O concentrations than typical mafic plutonic rocks and may have resulted from small degrees of partial melting of lithospheric mantle that was metasomatized during Early to Late Cretaceous subduction .
Cretaceous gneiss complexes lie within the confines of the Cretaceous magmatic belt. Examples include those in the Ruby terrane (Roeske and others, 1995) , the Kigluaik, Bendeleben, and Darby Mountains of Seward Peninsula (Miller and others, 1992; Amato and others, 1994) , and the Koolen, Neshkan, and Senyavin complexes of the Chukotka Peninsula (Shuldiner and Nedomolkin, 1976; Natal'in, 1979; Calvert, 1999) . The metamorphic culminations expose sillimanite-grade and, more rarely, granulite-grade metamorphic rocks of the middle crust that are often juxtaposed with supracrustal Calvert, 1999) and on St. Lawrence Island (this study) . STL = St. Lawrence Island; YKB = Yukon-Koyukuk basin; RT = Ruby terrane. Modified from BSGFP (1997) . rocks. On the Seward Peninsula, high-grade paragneisses that experienced peak metamorphism in the Cretaceous are flanked by lower grade greenschist and locally blueschist-facies metamorphic rocks that preserve an older metamorphic history (Forbes and others, 1984; Patrick and Evans, 1989; Miller and others, 1992; Hannula and McWilliams, 1995) . The lower grade rocks are in turn in normal-fault contact with weakly metamorphosed, fossiliferous Paleozoic carbonates in the York Mountains (Sainsbury, 1969) . In Russia, high-grade gneisses are flanked by variably deformed but little metamorphosed Paleozoic and Mesozoic metasedimentary rocks and thick sections of Cretaceous volcanic and sedimentary rocks of the Okhotsk-Chukotsk volcanic belt ( fig. 1 ).
Figure 1. Regional map showing the distribution of Cretaceous igneous and metamorphic rocks in the Bering Strait region. Also shown are the major physiographic elements of northern Alaska. The Angayucham terrane is a tectonically modified belt of Devonian through Jurassic oceanic rocks tectonically emplaced over the Arctic Alaska terrane, which includes most of Alaska north of this boundary, as well as Seward Peninsula and equivalent rocks on the eastern Chukotka Peninsula. Potassic pluton localities east of the Seward Peninsula represent several small plutons. Sample 94DV-1 is from Cape Dezhnev. Also shown are stereonet plots of poles to bedding of Cretaceous volcanic rocks in the Senyavin uplift (data from
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In both northern Alaska and Russia, plutonism postdates the Early Cretaceous closure of the AngayuchamSouth Anyui suture ( fig. 1 ) that separates rocks of North American continental affinity to the north from rocks of island arc or oceanic affinity to the south (Moore and others, 1994; Patton and Box, 1989; Patton and others, 1994; Plafker and Berg, 1994) . The rocks north of the suture compose the Arctic Alaska-Chukotka terrane. Miller and Hudson (1991) argued that closure of the suture and arc-continent collision was followed by extension, and therefore the Cretaceous plutons of northern Alaska were generated within an extensional tectonic setting. Rubin and others (1995) suggested that regional relations support continuous subduction beneath the Alaskan sector of the belt in Cretaceous time and that the width of the belt in the Bering Strait region could be a consequence of regional extension during magmatism. Amato and Wright (1997, 1998) used geochemical arguments to suggest that the tectonic setting for the Kigluaik pluton and similar plutons within the Late Cretaceous magmatic belt was likely a northdipping continental subduction zone undergoing extension during south-directed trench rollback.
GEOLOGY OF ST. LAWRENCE ISLAND
The Cretaceous plutonic rocks on St. Lawrence Island ( fig. 2) intrude Precambrian(?) to Paleozoic(?) calc-silicate hornfels that is undated, and Paleozoic carbonate rocks (Patton and Csejtey, 1980) . Middle to Late Devonian dolomite and dolomitic limestone is correlative with units in the western and central Brooks Range (Patton and Csejtey, 1980; Till and Dumoulin, 1994) . Late Mississippian limestone has been correlated with Lisburne Group carbonates in northern Alaska (Lane and Ressmeyer, 1985) . Permian or Triassic gabbro and diabase are associated with deformed graywacke and shale of probable Permian or Triassic age and shale, limestone, and chert of Middle and Late Triassic age (Patton and Csejtey, 1980 Patton and Csejtey (1980 Mesozoic rocks have been correlated with the oceanic rocks of the Angayucham terrane (for example, Jones and others, 1987; Plafker and Berg, 1994 
CRETACEOUS PLUTONS
Mid-Cretaceous plutonic rocks on St. Lawrence Island include nepheline syenite, monzodiorite, diorite, granodiorite, and granite. The nepheline syenite (Patton and Csejtey, 1980) consists mainly of a 44-km 2 area of rubble exposure in the central part of the island ( fig. 2 ). Major phases are K-feldspar grains up to 4 cm long, nepheline, biotite, and melanite garnet with minor andesine and hornblende, and accessory minerals include zircon, fluorite, magnetite, titanite, apatite, allanite, and calcite (Csejtey and Patton, 1974) . SiO 2 is 53 percent, K 2 O is 10 percent, and Na 2 O is 8 percent ( fig. 4; 8   12   16   45  50  55  60  65  70  75  80   10   15   20   25   45  50  55  60  65  70  75  80   0   2   4   6   8   10   12   45  50  55  60  65  70  75  80   0   2   4   6   8   10   12   45  50  55  60  65  70  75  80   0   4   8   12   16   20   45  50  55  60  65  70  75  80   0   100   200   300   400   500   45  50  55  60  65  70  75 Bas and others (1986) . Evensen et al. (1979) .
extremely enriched in the light rare-earth elements and has overall high rare-earth-element abundances ( fig. 5 ; table 2). The Iwoonut pluton (Patton and Csejtey, 1980 ) is an olivine-bearing monzodiorite ( fig. 3 ). Overall grain size is variable, and there are compositional variations reflected in the two whole-rock analyses ( fig. 4 ; table 1). Major phases include plagioclase, Kfeldspar, augite, olivine, and interstitial biotite. Pyroxene and olivine are euhedral to subhedral. Biotite is intergrown with Fe-Ti oxides. Plagioclase grains are euhedral laths that range from 5 to 15 mm long, and K-feldspar is interstitial. SiO 2 ranges from 49 to 55 percent, and total alkalis range from 7 to 9 percent in these two samples. The Iwoonut pluton has linear trends in major elements such as CaO, Al 2 O 3 , and MgO vs SiO 2 . Trace elements such as zirconium (Zr), strontium (Sr), and barium (Ba) also vary linearly against SiO 2 content.
The trace-element compositions of the St. Lawrence syenite and monzodiorite are similar to the Cape Dezhnev syenite (Perchuk, 1965) on the Chukotka Peninsula of Russia ( fig. 1 ). The three alkaline intrusions all have 'troughs' on the chondrite-normalized diagram in elements such as niobium (Nb), tantalum (Ta), and titanium (Ti) ( fig. 6 ). The monzodiorite has lower concentrations of large ion lithophile elements (LILE) such as rubidium (Rb), thorium (Th), and potassium (K), and lower concentrations of light rare-earth elements such as lanthanum (La) and cerium (Ce) relative to the Dezhnev syenite.
In addition to these two alkaline plutons, sub-alkaline granitic rocks are exposed throughout St. Lawrence Island ( fig. 2 ). The Sevuokuk pluton appears to be a composite pluton of hornblende diorite, biotite granodiorite, and biotite granite. Major accessory minerals include biotite and augite. SiO 2 ranges from 46 percent to 73 percent. A horn-blende diorite (94StL-7) was collected from near the eastern margin of the Sevuokuk pluton where it appears to intrude adjacent rhyolite flows. Another sample taken from near the eastern contact of the pluton (94StL-8c) is more mafic than those from the interior and is granodioritic in composition.
We analyzed three plutonic rocks from western St. Lawrence Island to compare their strontium (Sr) and neodymium (Nd) isotope compositions to those from Cretaceous plutonic rocks on Seward Peninsula. The three samples are from the Sevuokuk pluton, both near Boxer Bay and near Gambell, and the Iwoonut pluton. Thompson (1982) .
CRETACEOUS VOLCANIC ROCKS
Mid-Cretaceous volcanic rocks are exposed throughout western St. Lawrence Island. Rock types include trachy-basalt, abundant trachyandesite, trachydacite, and rhyolite (figs. 3, 4). These rocks are found as flows, tuffs, and volcaniclastic rocks. The Cretaceous volcanic rocks are intruded by the Sevuokuk pluton and display hornfels contact metamorphism (Patton and Csejtey, 1971) . Felsic dikes were observed cutting the volcanic rocks, particularly at coastal exposures west of Boxer Bay.
Many of the samples collected in the Boxer Bay area are porphyries. The trachydacite has phenocrysts of plagioclase, altered amphibole, and resorbed quartz. The trachyandesite is similar but has fewer resorbed quartz phenocrysts. The five analyzed samples had silica contents ranging from 53.4 percent to 75.6 percent ( fig. 4; (Ustiev, 1965, reported in Kosygin and Parfenov, 1981 The volcanic rocks were mapped in the vicinity of Boxer Bay and display variable dips suggesting tilting along fault blocks ( fig. 3) . No folds were observed and each outcrop of layered volcanic rocks displayed consistent attitudes. Most of the beds strike northwest and dip ≈25-45 degrees southwest, with a few that dip southeast, west, and northeast ( figs. 1, 3) . If the tilting is related to faults, the faults should strike northwest as well. However, no faults were directly observed in the field.
GEOCHRONOLOGY PUBLISHED AGES
Previously published K-Ar data for the calcalkaline Cretaceous plutons on St. Lawrence Island include biotite dates ranging from 108 ± 3 Ma to 93.5 ± 3 Ma (Patton and Csejtey, 1980) . For one pluton, a hornblende date is analytically indistinguishable from a biotite date (Patton and Csejtey, 1980) , suggesting shallow emplacement and rapid cooling. Thus, the K-Ar dates probably approximate the age of intrusion, though no U-Pb ages have been determined for any of the plutons to confirm this. The plutons are thought to be generally younger than the volcanic rocks, but may overlap in age with the oldest volcanic rocks. In the area north of Taveeluk Point ( fig. 3) , the diorite pluton probably cuts the volcanic cover. Although Patton and Csejtey (1980) reported that the monzodiorite north of Iwoonut Point cuts the adjacent andesite, we found instead that andesite appears to be cut by a granite intrusion ( fig. 3) . Previously published K-Ar ages for Cretaceous-Tertiary volcanic rocks on St. Lawrence Island are 90.9 ± 3 Ma, 64.4 ± 2 Ma, 62.1 ± 2 Ma, and 39.3 ± 1 Ma (Patton and Csejtey, 1980) .
NEW DATA
We present four new 40 Ar/ 39 Ar biotite ages from St. Lawrence Island, and one from Cape Dezhnev in Russia. The nepheline syenite from St. Lawrence Island has a biotite spectrum that is generally flat, although it does not fit the commonly accepted definition of a plateau (McDougall and Harrison, 1988) because steps in the central part are slightly older than adjacent ones ( fig. 8 ; table 5). The pseudo-plateau age of this sample is 113 ± 1 Ma. This is a reliable age since it is within error of the total fusion age and the isochron age, albeit the fit of the isochronal line to the data is not ideal. The nepheline syenite unit is important because it provides another link between Alaska and Russia: potassic rocks of similar age (Wendt and Carl, 1991 Steps Used refers to the heating steps used to calculate the plateau age. These spectra do not fit the usual definition of a plateau since the central steps are not within error of each other (McDougall and Harrison, 1988) .
The following is a summary of key laboratory procedures: Two sets of biotite separates were analyzed in different labs with similar protocols. Group 1 samples included 71StL-306b and 94DV-1 and were analyzed by Toro in the laboratory of M. McWilliams at Stanford University. Group 2 samples included 94STL-1, 8A and 19 and were analyzed by Calvert at the USGS-Menlo Park. The laboratories have identical mass spectrometers and similar extraction lines. Clean 1-5 mg of each biotite separate were packaged in Cu foil and irradiated at the TRIGA reactor at the University of Oregon (Group 1) or USGS-Denver (Group 2). The laboratory equipment used and analytical procedures followed are those described by Hacker and Wang (1995) . The mass-spectrometer data were corrected for neutron flux gradient using the sanidine standard 85G003 with assigned age of 27.92 Ma (Group 1) or the sanidine standard TCR-2 with an assigned age of 27.87 Ma. Both standards are calibrated to SB-3 biotite with an age of 162.9 ± 0.9 Ma determined by first principles (Lanphere and Dalrymple, 2000) . All the analyses were corrected for decay since irradiation, mass discrimination, and interference of Cl-, Ca-, and K-produced Ar isotopes. Ca corrections were not applied to Group 2 samples due to a nine-month delay between irradiation and analysis. Uncertainties reported are one sigma, determined using the uncertainties in: monitor age, decay rates of 37 Ar, 39 Ar, and 40 Ar, rates of reactor-produced Ar-isotopes, duration of irradiation, time since irradiation, peak heights, blank values, and irradiation parameter J.
are exposed on the Seward Peninsula, St. Lawrence Island, and the Chukotka Peninsula. For comparison, we also dated a syenite from Cape Dezhnev, Chukotka Peninsula, Russia (Perchuk, 1965) . This rock contains potassium feldspar with accessory biotite, amphibole, pyroxene, and titanite. Biotite from this sample gives a 40 Ar/ 39 Ar age of 110 ± 1 Ma, and this age is within error of the total fusion age and isochron age (table 6) . This pluton intrudes regionally unmetamorphosed Paleozoic carbonate rocks and therefore appears to have been emplaced at high crustal levels. The intrusive age is therefore probably close to the biotite age. We dated two samples from the Sevuokuk pluton on St. Lawrence Island. A granite from the northern part of the pluton has a biotite age of 110 ± 0.6 Ma (table 7) , whereas a granodiorite from the southern part of the pluton is 100 ± 0.5 Ma (table 8) . This, along with the Sr and Nd isotope data, suggests that this pluton is probably a composite of smaller intrusions. Alternatively, the southern edge may have been reheated by younger plutons such as the Iwoonut pluton, which has a biotite age of 102 Ma (table 9) . The Iwoonut pluton is more alkaline than the Sevuokuk pluton but less potassic than the nepheline syenite, so it is interesting that it has a much younger age than the syenite.
DISCUSSION PETROGENESIS OF THE POTASSIC SUITE
The age and compositional similarities of the nepheline syenites on St. Lawrence Island and Cape Dezhnev suggest that the two plutons are part of the same suite of potassic-ultrapotassic rocks present on the Seward Peninsula and western Yukon-Koyukuk basin (Miller, 1972 used: 550, 600, 650, 675, 700, 725, 750, 775, 800, 825, 850, 875, 900, 925, 950, 1000, 1025, 1050, 1075, 1100, 1300 Steps Used refers to the heating steps used to calculate the plateau age. These spectra do not fit the usual definition of a plateau since the central steps are not within error of each other (McDougall and Harrison, 1988 Sample locality: 63° 21.15' N, 171° 38.40' W Total fusion age = 99.8 ± 0.5 Ma (including J) Weighted mean plateau age = 100.0 ± 0.5 Ma (including J) Inverse isochron age = 99.8 ± 0.5 Ma (MSWD = 1.9; 40 Ar/ 36 Ar = 289.0 ± 5.6) Steps used: 750, 825, 875, 925, 975, 1050, 1125, 1175, 1225, 1350 (99% ∑ 39 Ar) 40(mol) = moles corrected for blank and reactor-produced 40Ar ∑ 39 Ar is cumulative 40 Ar* = radiogenic fraction J = 0.005476958
Steps Used refers to the heating steps used to calculate the plateau age. These spectra do not fit the usual definition of a plateau since the central steps are not within error of each other (McDougall and Harrison, 1988 pervasively deformed. Thus the U-Pb zircon age of 110 ± 5 Ma on the Kigluaik metasyenite is probably within error of the intrusive ages of the St. Lawrence and Dezhnev syenites. The apparent eastward younging trend of ages for the rest of the suite is speculative given the uncertainties in the K-Ar dates, but these preliminary data suggest that the entire suite is probably between 105 and 115 Ma ( fig. 9 ). The initial study of potassic intrusions in the Bering Strait region emphasized that these plutons intruded along a tectonic boundary between the Yukon-Koyukuk basin and Seward Peninsula (Miller, 1972) . This boundary is marked by mafic igneous rocks that probably originated as part of an oceanic crustal sequence, and it was subsequently described as a terrane boundary separating the continental Arctic Alaska terrane (including most of northern Alaska, the Seward Peninsula, and probably the Chukotka Peninsula) from the oceanic Angayucham terrane. Many of the potassic plutons of the Yukon-Koyukuk Basin and the eastern Seward Peninsula are located near this boundary. Because the Triassic rocks of St. Lawrence Island have been correlated with the Angayucham terrane, the nepheline syenite of St. Lawrence Island may have been emplaced close to this same boundary although St. Lawrence Island now lies considerably south of the equivalent boundary along the south flank of the Brooks Range. In addition, the Shalaurova granite on Bol'shoi Lyakhov Island in northern Russia is 113 Ma. This was inferred to be a subduction-related intrusion based on trace-element geochemistry, and it is located along the South Anyui suture, which separates Arctic AlaskaChukotka from the Kolyma-Omolon block (Layer and others, 2001) .
These potassic-ultrapotassic plutons are compositionally similar and coeval and therefore serve as a distinctive lithology that correlates across (stitches) the Arctic Alaska-Angayucham terrane boundary. Chukotka Peninsula, St. Lawrence Island, Seward Peninsula, and the Yukon-Koyukuk basin therefore must all have been contiguous since at least Aptian-Albian time. The limited exposures in the Bering Strait region preclude the use of this suite in a rigorous paleo-geographic reconstruction, particularly without knowing whether the plutons had a distribution that was originally linear or curvilinear.
A previous model for the petrogenesis of these potassic-ultrapotassic rocks invoked partial melting of the subcontinental mantle beneath the Seward Peninsula and the western Yukon-Koyukuk basin (Miller, 1972; . This melting event was thought to be related to the same system as the OCVB subduction zone (Miller, 1989) or possibly related to melting of subductionmodified mantle or lower crustal arc rocks in an unspecified tectonic setting (Miller, 1989; Arth and others, 1989) .
Current models for potassic and ultrapotassic magmatism invoke mantle metasomatism (Wass and Rogers, 1980; Foley and others, 1987) and small degrees of partial melting of the mantle (Rogers and others, 1985) to produce these unusual compositions. In this region, a Late Jurassic-Early Cretaceous south-dipping subduc-tion zone (present coordinates) was associated with the collision of the Yukon-Koyukuk arc with the Arctic Alaska terrane (for example, Moore and others, 1994) . After collision, a new north-dipping subduction zone developed in this area and created an Albian and younger arc system in the Bering Strait region. The chondritenormalized trace-element distribution shows a pattern that is similar to most 'orogenic' or subduction-related potassic rocks. This suite of plutons is geochemically similar to the 'Group III' ultrapotassic rocks in the classification of Foley and others (1987) , although MgO concentrations tend to be lower in the Bering Strait suite compared to the type examples from the Roman Province of Italy (for example, Peccerillo, 1985) . The onset of north-directed (present coordinates) subduction in the Bering Strait region may have produced a low volume of magmatism with compositions resulting from small degrees of partial melting of the mantle. Subsequent magmatism may have been characterized by greater degrees of partial melting with a higher volume of magma that was less potassic than the early phase, but still elevated in potassium relative to typical arc rocks. This association of potassic and subalkaline compositions is also present in the subduction-related Roman province (Peccerillo, 1985) . The arc-type chemistry of the plutonic rocks is not likely to be related to partial melting of arc rocks, as has been suggested for some of the plutons in the Yukon-Koyukuk basin (Arth and others, 1989) , because the crust on Seward Peninsula and Cape Dezhnev does not originate from an older arc complex.
The major and trace-element geochemistry of the sub-alkaline Cretaceous plutonic rocks and the trachytic volcanic rocks are similar. They display colinear trends on chemical variation diagrams for most elements, with the exception of uniformly higher Y values for the volcanic rocks. Despite the uncertainties regarding the ages of both of these suites of rocks, it appears that they are likely related to the same episode of magmatism in a similar tectonic setting.
Volcanic rocks are found throughout northeastern Russia as part of the subduction-related OCVB. The part of the OCVB nearest St. Lawrence Island is found in the area near the Senyavin Uplift north of Provideniya, Chukotka Peninsula, Russia (for example, Kryukov and Plyasunov, 1987; Calvert, 1999) . In this area, a 300-to 500-m-thick section of andesite through rhyolite volcanic and volcaniclastic rocks is present with dips up to 30 degrees due to slip and rotation on normal faults (Calvert, 1999) . Thicknesses of 1,850 m are reported for the area (Kryukov and Plyasunov, 1987) . The ages of the volcanic rocks were difficult to determine because of reheating by plutons around 90 Ma, but a pre-110 Ma age is suggested on the basis of the age of the oldest crosscutting pluton (Calvert, 1999) . Floral assemblages in volcaniclastic rocks are Albian to . Although a range of compositions from basalt to rhyolite are reported from the belt, most of the rocks are andesites, with potassic trachytic rocks and shoshonites also reported (Zakharov and Legeydo, 1976 Amato and Wright (1998); 4, Miller (1971) and Patton (1967); 5, Patton (1967); 6, Patton and Miller (1968); 7, Solie and Layer (1993); 8 and 9, Miller and others (1966) ; see Miller (1989) Lawrence Island allow the inference that they both were generated in a convergent margin setting.
Continuous subduction-related magmatism along the paleo-Pacific ocean from 120 to 80 Ma has been well documented in areas such as Russia and Canada. We agree with Rubin and others (1995) that regional relations support continuous subduction beneath the Alaska sector of the belt as well. Cretaceous magmatism on the Seward Peninsula has been interpreted to have occurred within an arc setting . The volcanic rocks and associated subalkaline plutons on St. Lawrence Island are also interpreted as forming in an arc setting based on trace-element geochemistry ( fig. 6 ) and the style of magmatism. The St. Lawrence Island volcanic rocks are linked spatially and temporally to the OCVB. The plutonic rocks on St. Lawrence Island appear to be chemically identical to these volcanic rocks and are therefore also part of the same system. The plutonic rocks on the Seward Peninsula are also chemically and isotopically similar to those on St. Lawrence Island ). Thus we conclude that all the mid-Cretaceous igneous rocks of Chukotka Peninsula, St. Lawrence Island, Seward Peninsula, and western Yukon-Koyukuk basin are related to the same subduction system, with the early magmas being more potassic and subsequent magmatism yielding subalkaline compositions. The monzodiorite Iwoonut pluton on St. Lawrence Island can be considered transitional between these two compositional end-members.
DEFORMATION AND TECTONIC IMPLICATIONS
Contrary to previous assumptions that the Cretaceous plutons in Alaska are posttectonic, mid-Cretaceous magmatism in the Bering Strait region was coeval with extensional ductile deformation at depth as shown by relationships on Seward Peninsula and Chukotka Peninsula. On Seward Peninsula, intrusions with ages from 115 to 110 Ma are intensely deformed, whereas the 90-Ma Kigluaik pluton exposed in the core of the Kigluaik gneiss dome is undeformed (Amato and others, 1994) . U-Pb monazite ages from similarly deformed metamorphic country rocks in the Kigluaik gneiss dome are 91 Ma. This age has been interpreted as reflecting the time of peak metamorphic temperatures that coincided with significant deformation (Amato and others, 1994) . Ductile deformation therefore likely occurred post-110 Ma and pre-90 Ma, possibly culminating around 91 Ma.
In the Koolen metamorphic complex on the Chukotka Peninsula, U-Pb dating of monazite revealed that a 104-Ma pegmatite is deformed, whereas a 94-Ma granite is undeformed (BSGFP, 1997) . Tilted Cretaceous volcanic rocks in the Senyavin uplift display a preponderance of northwest-striking beds, that dip northeast ( fig. 1; Calvert, 1999) . Normal faults have been mapped in the Senyavin area (Calvert, 1999) and the variable dips on the volcanic rocks are likely due to rotation of fault blocks. In the Senyavin Uplift, normal faulting and associated tilting of the OCVB rocks is thought to predate 85 to 95 Ma magmatism. The St. Lawrence Island plutonic rocks are not deformed, and on the basis of structural similarities with rocks from the OCVB, we infer that tilting of the volcanic rocks to dips as steep as 70 degrees likely occurred during this time.
The tectonic setting of Cretaceous deformation on the Seward Peninsula and Chukotka Peninsula has been controversial largely because exhumation of deep levels of the crust has removed upper-crustal brittle structures that may be more diagnostic of extension or contraction at this time. Although different crustal levels are exposed, Seward Peninsula, St. Lawrence Island, and Chukotka all have a similar geologic history that includes potassic magmatism during Aptian-Albian time, and therefore they all probably experienced a common mid-Cretaceous history. The system of normal faults associated with tilted volcanic rocks in the Senyavin uplift may also be responsible for tilting of volcanic rocks on St. Lawrence Island. These structures may represent the typical upper crustal response to extension in the Bering Strait region and were probably coeval with extensional ductile deformation in the Kigluaik Mountains and the surrounding Nome Group rocks (Miller and others, 1992; Amato and others, 1994) . Normal faults in the York Mountains and the ≈83-Ma diabase dike swarm in the Kigluaik Mountains (Amato and Wright, 1998) may also indicate extension occurred at this time. Crustal extension above a subduction zone suggests that slab rollback may have been occurring at this time (Rubin and others, 1995; Dumitru and others, 1995; .
CONCLUSIONS
On the basis of sparse geochronology, the Cretaceous magmatic history of St. Lawrence Island can be divided into an early phase of potassic plutonism around 113 Ma, coeval with ≈115 to 105 Ma potassic magmatism in the Bering Strait region, and a subsequent phase of largervolume subalkaline magmatism between 110 and 100 Ma (and possibly younger) based on comparisons with plutonic rocks of similar composition in Russia and Alaska. The potassic pluton is part of a roughly east-west belt of similar alkaline plutons that stretches from Cape Dezhnev, Russia, to the western Yukon-Koyukuk basin. The 40 Ar/ 39 Ar biotite dates of 113 Ma (St. Lawrence) and 110 Ma (Dezhnev) indicate that these two plutons are coeval with the other plutons in the belt. ε Nd and initial 87 Sr/ 86 Sr of the plutonic rocks are similar to values reported from the Kigluaik pluton on the Seward Peninsula. A subduction-related origin is proposed for both phases of magmatism on St. Lawrence Island on the basis of trace-element geochemistry and the regional geology. The early potassic plutons may represent small degrees of partial melting of lithosphere during the early phase of magmatism associated with a north-directed subduction system. Younger subalkaline magmatism may represent higher degrees of partial melting of the source region in the same tectonic setting. The tilted volcanic rocks of St. Lawrence Island are similar in lithology, geochemistry, and age to volcanic rocks in the Senyavin uplift of Chukotka and other volcanic rocks in the subduction-related Okhotsk-Chukotsk volcanic belt in Russia. Deformation associated with this magmatism in the Bering Strait region occurred in an extensional regime, possibly linked to slab rollback within the subduction zone.
